Studies of the interaction between glucagon and alpha-adrenergic agonists in the control of hepatic glucose output.
alpha-Adrenergic stimulation of hepatocytes prevented, in a dose-dependent manner, the stimulation of [U-14C]lactate conversion to [14C]glucose by glucagon and exogenously added cAMP and Bt2cAMP. The inhibition was referable to an interaction with adrenergic receptors which resulted in a small decrease in hepatic cAMP levels. Low concentrations of epinephrine (10 nM) were able to inhibit phosphorylase activation and glucose output elicited by low doses of glucagon (5 X 10(-11) M to 2 X 10(-10) M). The ability of epinephrine (acting via alpha 1-adrenergic receptors), vasopressin, and angiotensin II to elicit calcium efflux was inhibited by glucagon, suggesting that intracellular redistributions of Ca2+ are importantly involved in the gluconeogenic process. It is proposed that vasopressin, angiotensin II, and catecholamines, acting primarily via alpha 1-adrenergic receptors, are responsible for inhibition of glucagon mediated stimulation of gluconeogenesis by altering subcellular calcium redistribution and decreasing cAMP levels.